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c ' 'l. 
._. V$ ~ in~•t!nl to:mat1ont 'Wh!Ch may bo 
pn~ tn Oel.8• ltro't$bl.J tho 1*s\ mown ue ttesegang 
~·• t!rct pit<lp&red !Sn the ll\t'bu utnat~~h eontuq And 
ob•~ p""'oull~ UI $10h m~ oec:n11•11tag t•iala 
at at.ate. Desi.des r~s par10U1~ Jtadif11 two~s haft 
observed ln gelatin. be Qt thos• :ru«i.::t ft>rMtious .• 
!ble ti> the 11$.ked ~I. ·O'bh.ere ~ be ()b.t.entd only tlndM1 a 
r!!e»o.seope .. lt. 11 one ot tho n.dial to~ticns of thltf l. tte:r 
typ• Vh1cb Will be a11cuesoo .in tbia ll$P~• Por want of a 
bet'l&r 1~ the tonation to bO M.84Uaseri "1111 rrbply be 
ret~r'1ed to as )."atlial l1n0s 1)1 bac lines ""' · .)l'tlpt\l" . d bY 
Oittutting stl vn lon !fito ol:ti'<:l~t~ ee1at1n Will.le 01"0~; 
vapor is preamit. Ill th11 pa~:r fl tl-.ort a~t:to ot the wo·· l., 
done b1 pNnoua investigator; as W'(llll t.l!I· ~er~ent.i wox-1~ 
don• bf tt:tq o:utho:r will b$ pre ont.a •. 
latltal l~ vue tu.st 4bco~ !!l 1~S b)t a. ~ 
•~1 (1). Bet•~ tllat _, ~ ~Q fti•~ uate11 a Jd.n• 
-- ct mw~· 1'4PR we pnsat~ bte!Gb$r; al• p~ 
p~~1 l;lno11 •ltO'h aJO ~ogw• \o ~ did l1b s., ?N used. 
two .. Gv.:r Pl-tea M dl,ft!'Ode . et! ~·~ $ ... tla a In 
~aetrolyte. A ~tentl.el 4 :ei~o t!tf ta wits . "PPU d. 
~•:e thaso co~tlOJd •i·o~tQO)A41 p~~auei lm ~ 
nMr tho. uoa . Qn4 no~. '° tie ~ f'o~. Bo ).J.nes ws-• 
to~ noar th~ c~.tbt'sd~. ~!cd~~tt tis.ct ~t ~ooan'br • 
ti~ a..~tt~ t~• 0 .• 011! to o.t~ bzr ve1~1t ~ct touna ~t 
~- -~ mow ~ \4l(lfl tb$ tovett 004c~n/~ntton. \la$ Wi ~ . 
~ tbt wk Whltlh he did ·Sotebwg eonolt14ad that mGfcu,_..,, 
gave~,~ tei··tt ·.,eM °" .. Stal? t@ 41.i line fo~ts.on 
to· ot:t~ bl.it 1Qbat chl!~t• ton ~ ~lac~ br . chlortd • 
Ho '11 ~ oitol\14 d that ~to 48hG~1Muct1~n pe iod ~ 
Geoeos~ tow l~e tt>~!ttrt:1on. 
A -~ ot tl 11.t•atu'f& !nd&c'tQ ht a tde t~ t .. e 
wo~a do~ · br htede~g d.l the \«}* &a re Oll the radtll. lln• 
ph~m.onon taa ~on tJ.one at t'!h1~~ COllee;U' · ·lbt · .trst Pillfi1ilott 
at. rmton. to mv•tt te: th• line w~ .UOM•o (al. Ho obtain ... 
·ed. lltles b1 dtttu~lns $!1v~r bi tr•~• h MP111V1 tu · 
tn.t¢ dbl ·toa BG' tin Sn a -lcqtor oon.:beWng ~c~y. A 
l.al" !n11 stdgutor · P()l.'Uuaon (3), tound tha a• method boot. 
ifbeant 1 wevor-t toand a ~<>r 'Satiaf'ftoto~y •~tho« Q pvep. , tionl\! 
·3- 
!!$ pla* on a ml~$®pe sltt!~ a <b'op of S>1 g$lf1t.ill \Neb 
eotiiWuet o.o~ ~a11' fin4 pl:aO(td the slide In to~!nch 
pe.Ut ~. A ~ Cl'JOto.l ot ·~d.1ve nttrat$ wa · tn.~du 
td~ 'h• eeat• flt the slot.de 'tli ""' 'W41 th~ OOft:t6¥d with an 
·•dsoatQd ~- 1~. !htf oo.a ~s th•i p1~ ,QR tho 
ti~t d1 
lt4ttcng (a) _. tnte~~atn jn tlw ~ m._ P1•~ 
a t~c1.t11 •sMt m tb• tc»&tiott ot the l~t. I tr:tQd sub. 
nlt~t;fJ\g ~-~ ehy'(l:Q• t.tee~.tteb14Q• .$ltd ro~obt<lo f'oi- 
m~~ bu.~ obttlfAOd no line + ~, t.tlm bO d!f'~i att...,. 
ton .tnto '" a,~kd goJAtf.1'.., n r.J. t atrro• !thout l~ 
rao ob~~,., 'Whoa r:otte e10ncmt:»at0d 1olnt.:1tl ~•G ua.-1 t. : 
·QldthVtJos ~• With ·tM 1 JAtb. r~ tls uret 1n !ta 
:®"f'&COt 
a>gan (4) · :e ••~1 bl)ori;lmt di1oovmos abOUt tho 
ltnft1. flo 11a!':led the eoccqn.t21at!oa of . 11\tU' f.Qtb fh!.a Wft . 
4olt9 ht tni'b t>itu~ uttwJt ..its o~ ~lnl C)t blli ty tQlt 
thO· .nwr nttrato ~~al ~,. 111 ~ ~Y aU\fttr t•·• 
lie tOW14 tnat wlMm Asei waa ueed no 11nea Wtttt to M, · bm 
a2o WI 'QOl4 only $.ho•\ U.n• wol'ei toZ:l a,, ~ . Al 
was uo · . no~ l . re 10 to 20 m!U'1not~rs l:ons 1fta.,,,~o 
43~ ta noit silft:tc:tont'.t.r to1uble ~ cau1a the pveclplte'&ion 
ot A820lr(\ froltl a o.oa~ solutioa of ir2~o,.,.t 4tarJ ~11' 
aol;Uble Mt)Ui~ to , Asa , aq. to P~ l!>ttQtG . (>.02% 
x2c1\, and AsA 1• ~1c· e.ttttv aoluble to c ~ wtts Mt1al 
141c'l~ to Pt•JttG • ~ o;.,021& l'~Gt;· . Sift® unon were 
~ enar •• A~aO•" ~ pi-eolp!ta~, •a- conotmte« 
that tho •o1ubWu1 ~ett of Ac1~ -.t " .-9~ 
4~ dinwt~ ··'>• 1:la•11 tc l.,ftl., 
flogf4!1 (If.) al aPO~te4 :14th tho otteot 'Which VU1 
tol•Wiou i.ve on •ti.Ute ~ .... le fOWtd th w.ben the 
,~~· flt ~~.,,- ~ch _, ooftrt(l wl'bh oel'tafn •1•tinns 
VY -~~ ~.a.t1t1 wM.eb cen44 be o)M:r'f!M 'Uft6. . rr tbe 
ml<'-N$'00P W.R f~~ the. "pla\ta• 414 xtc·t o-ow ttl it\ the .. ta" ol »4"«1 l!ntt but \~9 t~tmed h\ttM:tllrt ftlOY WFOt in 
••fD1, toNld in th~ prea<m~~ ot eettatn solttll-· ot 
odfte!nl n~t \14th ~tot 410 b ae~u~oHVO'U1t 'O'lect:rcd~ 
n~t · 
but,,1Wb.M· #dUOina «"en.ta wor~ t~•t• Ait•t ~dlt pa~ 
' " 
•pleatwtt vow •tmai-, ~~e, ectri:<t ~td.m ~ .. . 
olbat• otttti!nlns Obl.0»!10, l~ ~ ~4&t »•m~ .. 
~h1• ~mm• vat , ~a 11vi · rd.t~ate solution •. ~b~oe 
vbUb «14 not ptotttme "Pl•ttn1'• bcltld·· 1/ alk#Alt oh10Jt!1 . , 
• • > 
!DO dtr te, ·cobd~ n:t•ter, alkali .. •'l4t~11 m)j c&lemol 
attsp•ltton. ,it\ .tdJ. tttttGr:C .s ·th$ ~tNJtV u!J•ta W$t ~ t . 
mm t..:Je mot•1•• 
Othel1 obtl~ttona or J~&vtous. !n~t1pibor1 !ltlelutt(;d tho 
toUO\dntsl oeftmo (!) tound that 1tn~1 wr:e tome<! ()nly tr 
tl.10 diffusion ot $1l~e iol'l took pl .Q wh~.le _,cm•y 'fapot- 
1 ;prteent .• ilpos~e the Cht-o~tod . eli.atm to mercury val)o:t 
Wol'O or att• Utftud.on VtW uot l'tltficl•tz ~ owa~ 1tno 
torroatiotli: 
'*~ <a·) d :t~<Jt$4 ... cuwt 1t1 th~ eel ·~ th~ c.ritna!'S' 
tii!litl:10u ot ~'4it.ttft ~nts, \titm • ~--ed tho ~ta'U.!e 
$\Wh•e ~ the B:tiktm., m tOWl4 thtt 1cln.t!n to b~ tt. ·· 11' 
.~ ot P'.1tsc1ptta.~. Ott the oth•:t IUm4 ~rtason (3) okt~'te4 
~att 184 wtt11 ~t\B,p1ktGI' bt:n•Mt th• m~ Of tl'-4 ~el .. 
tho tled ~c.1,t tho ,of!lt ot aptJ1!eet1on d ·tho· ttU9er !on 
~ tho· Whi,$ C\dt'!id., tt. 
. teau ··on (3) ilso owo~d tttbo•t!ssG.tMf r:ltlrta o,oo; 
ta 0.01 tn111iit1&te%f , apo.~t l.n ml.V' <:>:t h1s i;tMpa;rnt1ou, 
BogWJ; (q.) tO'tWl ttmt ltma ·~be t0111M tu~- aoJ.atm 
·at .. t~~atute1 below a~c, ~o,,, abr>\l'O 2,0e th aol.Attn 
ftSI ntib rSg!d tntlttSh t'b~ lino f1 tit,!on. to· OOOU!f • ~ lncs 
to•et bt4ow afc: 'WVe htat..i~. 111~7 d!.MPtt~ wdd~nlv ct 
about ttfc hooaul.lQ tho '5011.t! sottmttd• 
. It~ tmp~'iol31 With co11oa1oa. ot tM eumc· ot 
ge1 , .tu;iv1ltg ltfte•, ~ (4) . ·a ·Qbte; ~ pJ;'O-'fe tlJ&t tbe 1i es 
~o ~pn tn th" ~o~tm m.~aet), ·1ll dl'l~l ®~cdtoa 
provided · p~ant roooM ot the !me tomatlon, fhtt 
d!te.O'tei.7 '.fotut•d tl - · k11~ o l&t!e p 1V!ottti · nv~ig. tore 
t t th· l~s u~o a ·$Ortes ot l)~oeipttate near- the as· tin 
dUtfa4,. 
ttoe . (q.) o.tao ttmpte~ to pro~ litt(!JI bY ~qplN)!ng th0 
. ' ' 
d!ttU$ .ng sil.V0-1' ton '14th l a, ec 1t, pl.a.ti.fl . , (tr.id . ol 
but obtain a no lit'1e1'• W!th zinc cotUt .tJ llne1.1 re pr0< 'C • 
4 
but. be did ,not bGlieve, thm to be araalog011 to tho1'e obt itlett 
: .... th all'VO 1oa!J' 
Doth ~8Ml (-.) * st~ (a). oh~ th ·the e- 
tf»lCG ct tb ~attn m~-4 dur1ng thJl ·tiQn ot thQ 
00b.9' ~ of p~G'dhl mvo tqatOJ>I 't.il.1 tlllOU , · 
m ~etlon With th Wt'k dt.mo hr the pretent auti:lol" na co 
WU1. not bm-o~ Ml, 
am~",£B•Ull 
!he eoat:tol p»ef~eusQd t>l'~oma the lm:e· 
eso~t!~ll,. t ~ u'*w b7 HblM• .l ~ ~1U,1M of pctaes:t:ta *'~• waa JHpuCfd ~ M~ • ~• ;, ,; aolutton t1t 
.. ,~•~• Reagent e;tade 4Mmlcd1 wo;r*) Ul'fld• The g;e1attri 
Ulod·wat eoJ.toJWt .1o.tatb. i'bls ·~tittil ( Jle.~ ~$fGtt"$ !t 
u Plgoldn ~tltUI in hia ~81.s ) waa totmd or no,,_ (t.> 
t_ .conta1D ®.11· 0.01$ 4$ll. ~· ob10J'!4.- content •t tbto 
elltSkm gel tn is ·1()w f!tn.W~ t •t lm oniy t~ tn it 
\ibfJh ~t· 11 Jft.$•t• •-• gelattae oonto!n ettoulh eh1or14a 
to po•t llnt t~at1on wt~t th add!Uon f>t ~at • 
'- p0r OGttt solut.torm ot nalQtms tre tmnGt!mea tt.$ed. but 
W$H. lr:tt thG- most ~t tollnd to be lets ntlst otory, fhe 
itiMl gwlct~ ooncentxrat10!\ ts t\p~m:W.y d p~ct only mi 
tho tunpe~ :ture ~ the "4atl~ hllrXldttr. b · tuoat.d ge1atm 
~utton UGO tv.MafGl'rorl to- a; mlel'O 00110 sl!-d · mtd pottd. 
to gt,;lJ.• A 1n 'SU about ~ cmt:W0ter-s in d! et . o.n4 2 te 3 dl• 
lil:·ete1s in trd.okneea s sfild,., Attc n '.!at n .. • slid 
.,,.!/. 
)')*~d en . mo::tst ..: U :~~ ~"" in · l)(;ltri. d1 ~t en4 ootl'~ 
'With an ~g~tod eopp · e'f'lami. 1.he P4.1'.tl'i diob wa 'tl mt 
~ed ( ~ F-ltt'ti~& l >. U0t1'4U.V tllo eel.attn raa. ~:po 
to tbG·· mM1~1 w~att' ~ 24 hm.r~s to ~tl &tU!'at!on v.lth 
tl · mr~ vt\POtt1 but tn ~· pr~ Mt.lstact~. AftQtt 
~~ to the meau~ ~· • maal.1 c~tol ot an,,_ 
at_.a.to. ,, •• ~ m tl~ <Jent• ot thf> ;el p~tttntt att~x- 
~to diffuM ato tb .. &el frm Oa'ltW* 
blf 1r1Mli,ttiator r1Uld that a ~ ·to 4S hour hlductton 
,_104 at·• the fa ', &letton e n~ rd.tl"tl.'·e vts n~ c-- . ~ 
411 'l.)$fo.t-e tbo UMs .totm~ .• IOean. (4), ~-~, as a. ·to 
ob~ 1:trie9 in a tw t~1 wt• et'W at ei Me of OO'at 
lf. mtUimete~a ~ hou:r• ~ be · l~at .ti ·tet.i ht. :tnwut:t- 
gafl1<m tJt t~e r~ial 11nt1 pturtto~oe, tile !»»eaont autb.O~ 1- 
. 01m on tni'l.totiou ~toa qt 4a <'~ tttore houl!'s aiaa ttoo1de 
to Ob#~ th.a ·l~tlbh of •1:tt:J u.ne in • u.tt t to 1 am 
~\l-'~b.:tcg o. the ~ .. of the ·~ftntion n.o wll aa tibe. 
. li*east)ft. tot the ~~ori)M dUfetact. in h ttme ot .1iomat1on., 
In (!)f401" to ob~ tb\it tfOW'W.i .ot ·11ti 1tfte the author <n1t 
tho <Jtentt!J ftm;i 4m: ~l~tod ~l')Pfl~ •er~en fled U&Gtt it 
a eovel.' ~011 thcte· slide 1:11tle peft}!tttnr tho gela.ttn ou.t>tac~ t1'.> 
obs~ without l'$moviin1 tht, crem. t'he pet .. 1 ditb was 
ttlttm ,iaooa cc, thn stags ct o. ltor btnocda!' mlel'One"op<1 and 
1i$hted cb1Squa1v tt'Om above w!t..ll Q. ~gnm, 1otttght. !hon 
the s11"r m tttttQ O:tYStol ws added Ltt tl10 ' sual mmn r ancl 
AgN03 Crystal 
<lelat1n 
Petri Dish Cover Amalgam.a tea·· - · 
Copper gereem. 
p·etri Dlsh Filter· p·aper Microscope Slide 
eoNTBOL .APYARAi'US' 
Figure! 
tho slicle im-rc-d t}\.t01~8h t 1() meto$COl/le: ~riooiecl~l7t 1nZ 
101Jl"S the U.,1.UtIJ\l!~"'lor.t 111·"' il left en con.tin, ~oost1·. 
othe~lise t w ccntrol pr.oe$du?"e 1tlS unobl°Ul'C ' 
Attar ·tno o.dtlit:lon -0f s~.l v~:r n:ttre.tG the olle'tdn.a sequen• 
ac~•· l'.ftaA.~ one or wo t~~t !'lo al1 howd ~ r . ~ 
®loxiation. -bout ono orm; ;ifaotfi)." in di~t~ hlo to th tl?m-a• 
ttt<>n of 11ve:r cl·wcr:nato, ..,.~ 17 ~·bes t:'I ~O-Li()se.~ang mg;; 
of A~~4 .'tartod to ton a.it tho ge ot tho Qt!Mge eolo. 
&tton. h :lnn~ onE.t etoul? ti~PO-~ Wbilo net~ one.. f«rmod 
at ho out "t lildt~(1· Attor h~t ~ hou~ ~a.dial llnos WQr otJ.. 
·~. to . tng in t;.'l · fll1' of the rni~·t.ie .,. nc 111.tl .s. ~ 
liaoo eontittU()d to forr~ tor abotl"" ~l+ hO'Urs art~ the l.1r;ht was 
turnE.f.1 err. At the '1ame t~ tt . &la.tin: Eri.U".feoo ~m 
.,1b1ti~h pro bly dtle so a. dopos1t ot moti®!'O\te gnlt '°" :m.N ..... " 
lte tn9ti:i~ on th~ sut-f'noa. Al. tb.QUCl1 tM lines P"J.'Odt1ood l1' ·?e 
. ot dt1bl to tho nolt.G i!!¢ti1 their vro-aton~i& was evid~nt ~ 
to th• '",~ aticn o£:t'o<t·ttt tllGY p11oaucoo. S<lverul e1 d~ eo~ 
be.in;tng l.1..ttmt v~re p~ducod under str:ong illtl!rl.ntiit1on.. One . 
l:tde obtM~r 0ar'11e• o tl $~ · itlMSlr 1. not tJhOw l Jt oe,. 
are 1'.'rodUOtld• ln, ad it1on t: cro- 
oopie no lelil .. e cry tal.s woro obse~ 1n tll.1 tJlid after 
50 m:1n\1tes (U.'16 ror<Y pt'<f' ~ ly xnttJtnll.ie sU-q1 t• ~ s~ ('.!l. de 
~l}OVeti 'flh t w6l90 ap~'t" ~ntl.y l?licttt .oopic blob of . ie;r(tt.tty .. 
th t11.u-t c a ttJr tlt teen t.ttni..,toa. It atal'tG to eequir 
lit:t.oh t on it~ sur flC() attm.. hot Md tair. 
en. the othor han4 hen lineti '<f r fo~e in th no .al 
-10- 
manner without the obser"lm.tio.nal light the induction period 
Of 1+8 or more hours \·ms neeessar;y .. The l:llies formed w:1.thout 
the light ·were in general more ·widely spaced .. The naetallic 
su.rface lhlch eove:red 'the gelatin was qui ta opaque whereas 
in the ease ot the x-apidlY producod 1111.es the sul'ftetee tilm 
was sent1. transparent. 
fhe ta.et that lines were more l.2apidly produced 1n a. br:f.ght 
light suggested. that light might play eome part in the meoh• 
anism of the line format.ion. The te.ot that a silver chromate 
Pt:ieoip1tate was !nl'olveiJ in the formati0:n supported this f.dua. 
Tllerefo!'e an experiment wa.s set up to determins if lines 
couJil be grown in the dark. A slide wa.6* peepared in the U!&'lU'.tl 
•anner, but in the darkroom using only a deep ~ad safe-light • 
.Both the preparation of the eelatil'l solution and the addition 
or the silver nitrate were carried out in the da~kroom. 
Afte~ 48 hours th6 slide was removed from th~ da.rlt and ob-- 
served tmde:r e. mic:t•oscope. No radial lines tfe~e observed; 
' however,  the chal"aeteristic whitish attrface was apparent t !he 
mirtace also sho't1ad a slight greenish east indicating that some 
of the chromate may have been reduced to chromic ion. This 
e:reenish east has not bee.n obso:rved i.n slides which produced 
linea. 
From the exP•rinlents dGSeribed and the results obtained 
:it is impossible to say wethe:r light is a neee sa:ry :factor 
in the formation oB radial lines. Lines have been . obtained i..'1. 
the vubdued light of an ordinary room whieh 1s dark half o:r 
every day. The 11.nes have been obtainGd sevora.1 times with 
. . 
st~c .i.Ut :t:no. tion11 t-n*tt, hoit1&i1'Gr t obtU?iet1 1 
l1ne·s ti1hen m:.11. control p~o-oedt1.r '\1ar~ u ea. ~eopt that 
th& ll:t~a;,..e.tion ot tbe glid~ Ma· tb~ r•1•t1n soliutio~ Wb1!!) 
o~,.~d. out ttt th~ ~ ( 4. mt.b14et'! ~ate-1tgbt -i~ met~ 
m~ uo.$ u~ed du111ng ·prapa~tdi!oa ) •tt the tl1d \•t · 
matnttd'.Aed in tlarkn'fu)a rm: 1"8 ~tt •ftt1r the ~1 "tion e 
the a11Ye·t" n!~l'(lt~h .. ! . ~mxtt !tid!ccte· tht\t ligtr.t ts 
n~et;mnT to l.1n~ to·· 'ieu, HO~r, e.s lir.u.lfl ~G not. lway1: 
()l'.)ta,Lned ta m:w etmt :! oondf t!o11 W'1d a,s; :0nl1 OM olid<* was 
P~•nrGCl 1n total <J.a,.knt.!J$S tl» l1G t'tts ~o not ecnctu t~ .. 
l·t: 1$ $.lse )OS!.J1,blG tl'ltlt 'bl Q ill.~tor hail' $1'.)l!:Q. SO'OOntlary 
t-tt~. tn J .. :l'le ro~mtlon sll,eh e.e MUs!ng a hitther meftury vapor . . 
cono•tx-n.ti!on by h~a.t ·y tht ·®f>P(:\~ s.cJ>eG'th 'fb. ~rl~Gt . 
h~•• sue~e#ts that tie ro~tion. t.1 dath11Wy ·photo• 
o~eGl.11 lt : posoiblo that the l~~ c&n be toi~d ett'h~· 
br ·ll photoohl"'l :f.o~ .. w Mtlthe:ti"· athcii!b ?t th · is tho ca · tho 
v 10tochomicd ~dha.tt1 ot to~, ti · ircceal$ imo:re r•Pialy 
than tho oth · . meaha.tti , , • A !)OS$ ble ph'Otoohtiltllota. nt'"3~:1sm 
ot line ~tioxi ta tbe ,l,lotrrln1• 1ght rl.r.Jng th gelatin 
O.'C'tt· to tho eoll.o a:l sl1v~ ro?l)Qte partteais pr• 
tnittina th , to bG otu.t1 y itetlue:e1' b1 'bM m&rou;i-y 11apo!* to 
motaUtc silve:tt, i'bs ·~~ · ry wpo~ a.1 tllM dop0st t on th 
trftto~ ot rodueo silvesr tc1n1ltncr n su:rfao · ilm of! e~~ 
1n vbioh ltno., to • 
- 
-Hl 
lfll~_!J!.._,~~\Jll~J;i~~~ ~, l:ON 
"' E>elatm ha~ o. 2."tlt'hGl' ~l!~.ted a.na "' et't~ln ~ .... . 
:f~onl struc-tu:rKS~ $(rf0f'd. pro\J"t!.OU$ ~iters in sttpt~ th 
'°'1l1bi1!t1 of u~tng oth~ €;$.'.\S An l!tt~ tofta .on. ffor:an (4) 
tlnd ~S!G® ·(2" lx)th ri d Silidf.e a¢1i ~~l wiii., O!t1i.~ - I ~ \.< .~v ""'""" ' , ~ 
D0l.l9ft,.,,. they did· not wrsr their -een(:ectttt:tons eat)y. 
llttgan (~l also t~i\'ld asnr g!l4 wit'hout 1ttcces • 
b ttttthor a\fe tr!· td.11 l ao14 g~ .us a ~1batituto rot 
geltlt!n. In p1~tl1e the ~1 1.!t m~l.1!Ute of' o,..oa 12~; 
0,2 rrdl.1Uifl;ure of d!lute ~1um il1o$.te molnt!ont and 0.2 
mlll1l1t ·;~tJ at nUute ~tie aottt -o1utiM \ter,(l us~d. 
s111.tio ~td ttol tQ~aoo ~ ra!~ly seft and :r<ls1lt<m.t like gQ1..,. 
tttir.t,• Et141* ne1 att'OdUeed Wn8 1()14~~ !n 0 t"!OV~ed pebi . i h 'Under 
en a.~1g~t~ COP'P&~ acrco.:tt. A ll (fin;rstai ot eitver rd.· ._at 
,.,as added tt!J tt~ gal .at:ft~r .24 hQ't.t"L"s~ 1ha potrt dial\ wa$ ·• ,ept 
m wbdu~ 11 nt. Aftelf l!;S hot1lM.J the ~tae~ t,)f th• .• '.f))!t as 
l1Qit1d.1 ·OUl.G w .·~ Mttted l1fl ¢(,~ndoua~on on t 
~~. mretao t •tor f~ wit:i!n the IQl.,, or liqu1t~t1.® ot 
the go1~ tiae~ w&re o~eM'M, ••the ~2.'aotfl~lette 
\lh!tioh matoi-1al whi a bem o nea m the e$lo.t!n s ~ ... 
tttoo was floa.t11'~ en t 1a liqUtlti! ~a.on or t'1w sil!.<.d.o 1d 
tr :lt 
A ,gol o · .Ol.:t".fj'.,nri a O'ohtll ~a t71ed at tt wggestton ot 
• Vincent lm~for-. POl:'JV'inY'l alcohol :ls a l~e~ o vinyl 
&looho1 ,)h.!eh ta 1. r nr' · bY n:v roly tin polyvinyl acetate., 
lt bet th . tollwins strt'Hl'tt"U.~GJ 
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I' s a ~ 
!he ·al<tObol usw vaa a. low riaeoa!ty 96.-;' to 1001i: l~ro. 
1~ ~l · . Gl1 tx~o hY' nuP011t,.. !too a~ obtain en bUl~ 
!t lA< ?fa 31 tw p11 ... n gl}l~t1.ton ts ~. ~a nets . ut 
t~~lY'l cloohQct W&gEi obtrui•"l ~~·a. bt1o'.klot ,ubli!ll1ed ~ 
l:}\lf{tDt ttbo\lt its l)~Cdlt.t)t \#htob J.O ~la ttnl.!o~ 1;_1e rtamt\ M....., 
vl®1• Tb· nuti~~ .eit ~""®'"e .on th~ ~:roo~ al~:t! polr• 
~:a al•!olwl 1r~~e bhe 61«:¥f;.ol $Glt%b\~ '.fll t~~ti lb~ wr_,. 
too Qtuttou is of a co:tloid~l rtet\U?e b(foat.iso t.t~o 11cl . :t' 
mol.am.1he f$ 5.n tl)a collol~1 id.~ l:Mf~. VJton stnn<l.ine- 
•t l'®r.il tellprt~~t•~ t.&o 30~ ec.~ltit1ou u~d ill tl&'t ~tit 10-r t t. 
~G~J.mel\tli GJ t to ,f't)l'f: Q .set. 
!'!JG sl1de. lt1as ~~epa~~l b1 d1n!~ & 3G% n¢Jlttt1<m. of 1'01Y'• 
·"~ al.oo ·Ol by 11e!ght .w~H;b 0,02% . tassiuA eh:!;"'Ot4.c.:.t • ~ ~ 
th $tJ1ut,1on rJt\O placed on Q. td<.tt co,.·~ ilf. · 
to isl• !he . id~ ~:) thG.o lll'i:tt~d- n: the rJCU1!1er tlr~ae'frl , · :tn 
·nt. er>nt1r0l pt~~ r..tr , • !" ~1 ttJ :l'!d that lin a opp~,;vi$!nt1y 
. .$alO~¢iu t tho" Jn ~ola:t:tn \',tQ::.r-e fo;Md · o th po1:rr 
al~t>bt)1~ y 01· ~tiYl r$.p1~1y ltl !f:tl ~'lf? l!iht n,s d~s-cri .:1 ~.n 
the pirev.1 · ('<Citton o 1®0 e · l.y :t p-om:t .... · ( m :t 
$Ubthi4'l !. t1ht. Ac in ,hQ c:o.oo · at1n, the su:~l ee o , t 
.-1\~ 
po.\~ Qcdh61 had h$>llV'Y r~l~·e $l't!n on it ml!tl ~ 
op;a.~11.~ ~ nb!ueti lt3ht Wlit Uet! while ·the tmrft.eo t~• Otlly 
~t!al.\7 op~$ '11'\(Ml stl'Cntt 1s.ii1t 1:0.s 'tl~ .d. t\t~ p~·v au~ 
~-" fttC4n melat:tn. ws t~..e;t ~!Ii P•$Clp,itat~ to~ When 
tM s.Uve nitrttt~ ~stQl was adde4 to tbe ttbr~.Jated Po1Y. 
~1 atcow.1 1'$• ·~ Mt.~ than t'.h9 fiiJnilbtJ ~iek ~• 
obtain~J \v-~ g&1at1.1ll was ~.· tt g.s J:tlau~ih\e tbat tho 
tftt10~\G !on eomtdn~ tllth th• •W ~wl)· Oft the Ch4!n d 
th1.t:t e.e:1 ~la:t.~ tbc tatte:rm~e 1n ~c1ol"ationa · 
' 
·to shW t..~t m~ w1· n~cssa.rr t~ liee tot:m.utto!'! 
h'1 potrrtt..~ cl.oob.ol ~s tllJle ~d~ nrA~ cont7el ~o!lt!:Ud.~n . 
~11th one eonst!:tm•t · .b$¢Dt. t~ inerta.t'? w.;.. ab~~ ~ 
~o• ~!pita.ta !'01t1~. t.l.~ wlth ln!~M•1.rtesega.».g rhp 
bU;t no :tmoe w~ noted, fhle B't~·ttoa was Mttl<>r.ous to 
!!Ms m ·.iatttJ, s~ no 11Pe we-" i\t~d m. solat:tn. tWt• 
l~s~· l'f~r ~r.>• V4B tn\'.~n~t. t~ the d.lvcl' !on · ~$, 
ncti aeld.~ rb ~ ~ o\?e(&~ in thtt pclyv!..,"Wl '2.cobol 
e"Jm alto~ t1 pe~ Of Gmt'Grel ti ;yt)11 ads nitua:ttm too 
WNJ tt$logaun t~ ti.t l1hfn · g · ~ .til.n Vli\d usoo .• 
. . , 
m_~ 1 atid tn~'l)CO.t~~.ve.l..i t 0.02~ p<,1~ao~i1m;; Ch~o.t~1 'Hater. 
, . 
d tj ge. .n 'in was near~ th:.:; s:::.l~• ntt. f-olttttl1 bo~ve.r, t.ba.t 
Whoo: A '30lU.t1on WQ.,,, beth O.,O~.; i.11 1{)tassium ehr01net.., <J,., · 1f 
m e••~ tbs tntel!tactai. teJlS5:CJn ~t~ ~~ ~, t 
soluu~n waa abou'tl o~f~h tS'latt bet~ tne?'°at.U," lU"f, 
~~111 He ~~41~d that thita l~t'~l\*J Of 1nt~taio~ ~ 
s~on rd,ah«t ~ ~ o-f Oen& :t~f tor mM.al line f\}Na'biott,. 
·~ m•thoi u 'Gd was th~ ~-t ~P m~tlm}(l, lt t bas~ <;1' 
the f~~t ~t tll$, ,EJ!W:pe ot A drop is dop~t on lte. !rttw- 
t~$:al toofit1a dtb tho mQd1uo tn Wl:d.•11 ttt :hi hanging~ ~· 
int.~t&Okl. tm1toa i.i~ti~hip v 'bil ~~••o4 ;tu ti~ ~)!-· 
l~t~~Pt 
Vbt'~rt g ts the· ~~aZh~•r .1.t!.m <l"U~. tr:1 g~a";lty, ' is ·uh. 61.t· 
,, 
tQra~t)() bet-W~i t.he 4 ·oo!ties. or tl Q ~ l,.qu1tl~. a .  ~. s th 
. ~ . 
'~int~~? ot a 0!1'.'0S'9 soot1tm IDt' tt-.LQ a~p nt !tr,J ~d.<tost pr)1UtJ 
d . 'f..119· U:l.er1o';G'!' o.f' a orO$r.l S$(r'·ton d~ n'b<)vo th& bott6m ot 'tbe· . 0 . w 
~ ·( $C. • F!gnsre 2 ) antl i /f'l io ~ f'U.~<!tion of h~ rn:bio e;f' 
d~ to t."ts• A 'babl~ -0: tlle- ve,1\:iGn or- u ls t'ouxu. 1.n the litmnl~• 
t1lt . (!cf) ., 
l{®fU,. i'ittOO tr: Of d, Md di0 Welte 11. • e :r,;o•·;i ~~::U1ou rt;t(;tf O 
. : ~I abotit ~ c saoo:nda o'ld, • !il:l~ ail'hotl~tteu VJ&11· . zrtMo ~ ... 
n11ttln5 tba solu'Cl.on ln .;: l:ont ;.11'l: !U1dft Pt-tl"' oetor And _ cmmg 
~10 d~O:P tn hie solut!<)n, An onla ~Hd $l~o ot tlto d p 
W1J t"tno~ en ]''1.!)or, .Jt dropf1 th~n· !V a 1;('!,>1'0 mado :r hnn .. 
tn . tj; ah(')rt p~ eo ot 2 rlil~.!r.aeter ~l ~S' tu.t1:b1 ·fr.om tho tj'. 
ot 10 :1 l1lito-:ti' bur~t. fhn ·o tton ot drop •,ms 
ff.¥1V4 
oontJ.?oll~d by 1"1~ et<Ypeock tn tb<1t Qurot ( ~ee .l' ~e 3 >. 
fb. resu:tt. Oi'G *1und in tt'e~ I• 
{)~,$!11 
~ 
o •. a· i 12.'4 0•7826 39il 
9,.214 ,!?,~+ o.?S12 31;.4 
O,fl01 12,.1t- o,ao<~ 293 
!he 1B:Utt"~~ tb•J po·'OO;$t.d.w;1. (!~Gmat ib-und in 1~1.G tc.ble· r.u.iy 
bQ. h16ltt ~lt$n (~) ~o~ 338 a111e~1~. ~fl t11~ mtoi-fncinl 
tenq-,iou - ~le 1t ,'.t~·.~·tttJrY t' o,.02;&; ·~Cl'!\; ti::id tb;t. 1~ px~()h:'"t' 11 
a ~ · 1~li1A."·l v!':llu.t:·~ Uh ~e· eutho~ V'U11,t:e., · ;1; UQ t.Ui!ntne ottt:t• 
~1~tJ.:woly < n tho bl!El1!1S oft ti~ ~et-cU:t*f-t&tsr im.lut') thee the 
-~lltlll',l'i; et~;,e · lln t!w rnna •~ta iu obout 30 6Y?lQ~/c.,,;l ~ ccn 
tte ~uat tr..e !l(}J:ttiln1l '1-lc( ho1~ota ·s: un • .. brQ ,.p.i;e "~ ut'1! l®tlr. 
th'it in·to::f'aoitU.. taneion o .. m~'rciu7 ·rl.th \.~,tet> Vy 'b(~ttt H.:f ._, 
S!tie& tho pota mturll c~ t \ e1bt.tn r.J~of,em, le.~ .rJ tho m _; 
t-o4:n:t t ~ on ot tt:tll~U!Y •. i.tl;. "dltitl1~ h;,;r bovt 
1 
~-t ao s 
4<>ubi!M ;Lt tn~,.. ~tl~Q,~\ cJ.1.:l t(~ns1on c!v.u;c~ ·t.s .10.j~ · t: .. etr;;r 
In t ·" fort ut:Ln < t'lldi~.l l111aa althi' U€·h it ,.tl'• l>ltty- ur>t,.( ptll't 
Mercury in.. 
~ PolyvinYl Aleohei 
Figure: rr 
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Mercury :1n o .02~f ~Cr(!\ 


































ln the ro~tl-. ~ t~ot da .. putlcu.1M1V probe.blo ~ 
'VifN(I! .b\ li+;bt ot the t ot. that t1. _ial 1tn.N , . ~ be Pl' e4 
IQ tltheii pol~l alc~1 o~ !el.atift tilth~ ea•c• lt 
wotti4 · · tut•Hpttng to /JJ t nlll• Who~ :nttt ot tbe a. ~' 
'Wbteh p~otmoe 1*p1oot1U$• tn . . tN'ffaC() ot ~r~ haft 
ettoe:t • tho tnt$$tacla1 tendon ot · r~y wt• mGn 
la aoiutto• ·. ~ r;elntda o~ pol~ OilcQhol. It '.lb.OU14 o.iao 
be d@teftd.n.od lt tl:i.ete ·"pl.•tng« i•t• can be uaea to . ow 
Uat . U1 ~1 alooh01 -s •11 · 1 ;el.attn. tl\'11 a · o» 
· tl futo17 cone!.&~ ~ ·tlie t~te~facial tmo!an ot 
mf)!C~ wttb th «•11hlg gent l\84 po ·. GS!ta ebl'omat'.$ tft 01 .. 
ilhat tb 
ltttt»f4C1&1 t<m,stor/1.ilVtJ 0. mbOJt 11&1$ :fn th$ t~tton O 
»adial llu. 
in :•r~ to tt··te~ if J'!tlVOI' · .e noo· ~ '"' tb 
to · ttoa or ~eti1td. Un• an attonpt ws· ~ to product 1ine1 
WitM\'lt tf.lVeJt ion Pl"0e$llt• Th1s \'$ -~ tn thQ tollow!.n 
~~· A 10~ aolutlon ot ~~tl.tin waa p~opa~ aftd QC nmomi~ 
bout ? ~ent!met&N IA d1~ta1' • i41ow . go1 on; th 
tac ot· 'cme 1:t.11u:t« ttt\)lf~• Atter £tj1 tt~n a o1?$td ot poto, t&"um 
c~te 'G'as :tnwot'.IUC·· on thG cent~ or tht tin. Tb 
101 ws k pt m $'1lbdued l$gh,,  n~ 11ntia vati appeont ttot 
two '1&Y$t Unltlte thOoe produced in "eutiY ., tb01 could. 
b Qn 4th tl1$ l°WtoeJ. (/'/O tbOU(fh tb t11t t d.ty. tlW:GV :Vt 
except tot th! t1*\et they •oGm mtalogou · to thOtG pr~ ced wtth 
tnercuw tl'l 1'he llapo.~ 11*so. la order to determ:me ~-Gth the 
ltnes vGX~o . cttwl ~14g a "'' preetpit tos 1n tbe .<4 tln t s 1 .. 
- 
*''in ~- ~·amo~ t:·1'0m ~ ~-1~ s•tae:•~ An lmpit•itston ot 
Uhe mdey~f~ ~t ti. ielat1tt •s then -4e ~th eollad!olfl 
Whleh wa1 S!)nnc:l Cd ·the 1.ia'in and i-~v.tl t1hen t1ri'• Mdc•• 
\1•• .~.1 in th• collotit>A lmpTe.salon p~!ng that tbe liMa 
~r$· '»'lag$$ 3'b tho 6ei&.t~~l"-et~J 1ttteM'e:"• !be t~ that 
re4iol. ~s Ollft llQ pw•met! at m .mt~•~ W..tit-1 ~l1o 
~~~ t4th0at #ll11er 104 auasoatt that <fllY# loo la mor . 
imp(tfltf.Qt $S. Pnf't at th& Sl}cahtfitd, .• , t"AdlQ lb!• to. t'M 
tbt\n e.s a »hrsl~al ... !rat~ la~ the l~m · GH p~Qll. 
!!n. tdt sup orts th~ a.utl1~·•'1 thoo!fV th t e 1me an ~1m 
in the p~e.ueftO$, ~r ~rc'Urr w,por silw'1 ton 1. Jt$daaerl b1 rliol 
MllT ®4 the ~cur then ~1~t• t4tb thtt utallte, ~11~ 
ve!' ~m~. 
.llDlll 1!1 J:llQll!I .. 2ttQDBmtifl111 Qlftt:JA 
~ tiJU , . H-Ol~t to .~eam m<>•@ a~ut. th<ll attl.Qt'ly ot -~ u.ey 
to~ oh..~t ·d s4atm the to1t0ttJ.tts ~t'ttlent W&$ ~tom&"ljt ' ' ~j~tdi~• wa· pi-e~,, 1n .~ ;o ttUlUt.wt ~- l:I. '·A#!"""·~--~ ..... 
oott~ttt"t ., !'1 ~ n~~te to Q a~~ sel•tin t<>l'Ution wieh 
{t'~ 
eontoinod o.oall'! pctn. 'ti! m~mata by \tGl$ht1 · resultm · 
'lut1on w · ·• olloved to ~,eJ.. Soltlbl<t H.1,, ~ ~ 
bY' ~~at; ttwhinga '1ith ,d~Ul.ed '•• the wa th 
)lued und• ~l ~t .. oo~o ·. !n &. J-abJ!it di h~ Att 
a:ra>. d@I a .it!ah •· · tt\11!.e layer ua t t~1wted on 
th~ urtt\o . ot th . .g¢4. !t tmn • ~ tllQt thta laydX' 
.. a~illliit 
tb$se. h c:.a t::ltJ<> ob G. p~ oolot1Ct:toii mtiteatmtt 
tbl4t ~e (> tho ~to baA ~ ~et!Uoed to ~oaio ton .. 
~· elW&'!!.aettt al10W \bat ailm c~lfl.tt;t: it· J~tm~J.t the 
1tt110Jrt•t ~~' 111 th• ~~tioa ot P-tf,1ftl l!no~ ~ Mt 
<)M ot th~ 1on.1 ,•tob notemall.r' D~et(l').t dtd'mg l~ to· ,,, - t1on, 
-ml '·, ·_. . . ' ~~ri 
Ibo ~- am »~ttmn to., ~..- .;. nnati of ~edtal ltnee. 
:h1 ()hf<»'llatOO: gelatk r~101na a tJYatQ~., ·~ i;beo17 that th liln. s 
ewe -~~~:1 solQlJ tq ..• a 1"1$'9~ Of' th$ Ut\o~~aotal ·ten 1on 
b()tvami tlu:;. ~~tod ti0lnt!n cna . .ctt.t.1110 ~t lrqr r on 
the gelatin ·. ~ , .. Olltld a:ttboup)'l Mt :r. . td ._,. th ta® 
thQ.t thQ utartoc!na t«lS:t«t ·~~ iSBn po~y). aleohol 
tm'4a11m ~to in · !utlon to $th'itt' Ctt! ti~ 1U tm!f.1 
a.bout ,,~ 1 1tt'iM th.~ 1nt·-Qoial tmslO)\ bft~ mermnw 
Mtl w.tefl. ! ~. ~& tiui~e 1''-'9.~d.blo. that tt1*' a~~ •v aot 
oniv c1, a J!lVai~ qmit. i.21 ~ tormatlo ~ 
on. t..11G c:thcr ~ tllt ~11.ilorv i ·t 1~~sbt · ,oMvatto 
td.l~ SOlt tomed ft'ml'~ ~ 4Utuaion •t tb · tt~ s1lv• 
e~ itt ff• ?(tdueGd ~ t ~~<tuv_r · · or i , supported h1 too 
tiic ·.. that olll,.y a. *:rt. ~tto.a J)&ttf,4 ta ll ~d ~· pl'Od~ 
lines ~on 4 tronu 1tght tJ t~d~ l:t i.1&t,cllio Q!l~· !:a omt4 
b$' i~ctton t •~• cttd: e, P1Glttt!ll · . tbat~ ~t rot'tl.d ~ tta 
td~"'l tw~'f · O'I! \hlm th tn~t 1a eonsM.e tl t litttt~,d 
>aer~tT m:td 0.11~ (W1Al{t mt~ ~ l;'fOO n,, Mw~y w.pcr co ' 
l'l~,~· Qtl .silV()f' ttm4tl h.n.ve l•otl ten ·imO'Y to s-avapor.ii=~ than 
·~l"at.Wr/ wpo~ condMeet:t on ;l·ass o~ ot..~e-r iaateriU!t. in · • 
~w~ ''*~~· a~sphe~•h -· fa.~ h1' ~--~ tt o.etbl as 
a r(:1dii:o~ t'itl ·t is •PPQtted bf tb ft.tot ·~t Wt.~ (2) 
f~ bt a aUft~ l!drrO.? ~ be ~:aetl Ol1 ~mat$ll 
!~l~tln usj.ng a!\!~il0S a.• ftdue·~ 4le~ts, 
'1~··1Eli ,~,ltlili~ 
- ,.,~ ~ 1-. tto'1G •bout tb$ Nilat l.J.ae an ertoJtt 
I 
tmG\11( ~ tnidQ tOI 
1) de-~i~t t:t .dlito:rit1G Md th "nleattngUq•tS· . ieh 
1msun a.ea~!~ ~ be U#ed to prod'ttce M<l!al line~ tn p.01v- 
~ «toohOl1. 
~) itctemine 1t th0tl,) ia aft t1ftact *ich e~t1rolt t~ 
' 
SPQC~~ ot tb.G line.9 web.~ t•t>•~a••• 11S,b.t tntea1tt,y.-._ 
~ O:~tmt1¢>U Qf J~tbt•• 
3) d:ete~ U !nto1u'bla df.111$~ 1alta ot~ thm1 th ~t• 
·and Clllol:1de sueh as ~o?U<ta ~ t,Qd!de can be U$~ to p:IO~ 
1:tnosf1 
It-) d6t(}m~:tto U ~..,_.p'°iaucine su•taae~s "tbel" than 
<ll~ak woh o.Q oia.or!:d11 loWl1 tt · · lfit•taoUJ. tension be- 
"'tie~'fl -ff~ ~ \1at• Wh~ !.fl 1.ol\1t!C>tl v!ib!1 golJl.tin Ol" 
»otr~vl ateohol. 
1) 'w• om ·~ grown a ••.-1 mmtu.t~ wltb tm 
~- pe.tctl of ·~ M ttw~ • 
• 
a> ,~ •~« 1tsbt ,,  ued,, ea ~ttm PtriM tJt· 
46 fl.» mrta ,bOUf'o 1a -~fa-w t.to'fe lf.••• nttt• . 
3) mu .~ ~4 be ·~ - tba ~- ~ th! .' :roSUilt 
ta ~n~US1w J.1lb)o• oni, one bW \'Jal ~de .tn ®-leto 
4atktiQ£:~<• 
·f+) ~~ lal ~I ~O.tue Vb• l~ Oift ~ ht; -~ 
4\led 1llhtt. 'bU\ ~ ·gol ~~lit$ ~sid:fl.1;tJnap~t wh• lb.J I atQ 
~ in ~· llibt, 
,, Mf1Q$ etm: H p~at~ 1'1 pol~l, 41.eolml wlth n~f> 
tho •• e"" s.1 ti.bu, ~ ~m .bl selAtto• 
&) .,.. tll~ ~t• t·t~clptta• ~ tQ1J~ cleol~l 
.~ .. 1 ~ "~' that\ hftokrJd u 'in ae!a,tta posslblv ~ . 
to & !'~tioa.Of' •t~te vttb pol~ Gleobal• 
?J tho ~ufteia:t teutoa ~ ••r~ M4 3.,: po~ 
v.1nvl ~»1 m\4 o,.,om{ tt2 *" tu aolta'1en t<.\tfQther la 4bout 
101' lo• tl>Jll\ the !nt~rfM~ ••toa be.tfta~ m~ W?.d ~ttJl'• 
8) ~~ 1~·  (t$ll be J1Wf~$d ~t tbQ ·mte~.tliCG ct 4 
10)1 aelattn ~ me!'~ m~tat 1:>1· .ut~ ·~ liOtaattt\'tm cbtm to . 
!nto the gel~ ~ne ~o ~~ t®re wtdfilli a.c · ·than t'how 
p:oduaed ¥hon .,.atn7 1a pt~tAt~ t tbe vapo~., 
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